This database consists of over 24 000 mutations in 18 viral, bacterial, yeast or mammalian genes. The data are grouped as sets of DNA base sequence changes or spectra caused by a particular mutagen under defined conditions. The spectra are available on the World Wide Web at http://info.med.yale.edu/mutbase/ in two formats; in text format that can be browsed on-line or downloaded for use with a text editor and in dBASEIII format for use, after downloading, by relational database programs or by spreadsheets. Researchers are encouraged to submit DNA sequence changes to a suitable mutation database such as ours. A data entry program, MUTSIN, can be retrieved from this site. MUTSIN diagrams each mutation on the computer screen and alerts the user to any discrepancies.
INTRODUCTION
This database consists of sets of mutation data, each set being a spectrum of the changes in DNA base sequence in a gene caused by a particular mutagen under defined conditions. Included are over 24 000 mutations in 18 viral, bacterial, yeast and mammalian genes (Table 1 ). With such a large assortment of data in a uniform format, the data lend themselves to those interested in the kinds of base changes induced by particular agents, including spontaneous, as well as the mutagens that form particular kinds of base changes.
The database is available in two formats on the World Wide Web at: http://info.med.yale.edu/mutbase . A text file form may be browsed on the Internet or downloaded as ASCII text files for local use. With this text format, individual base changes or mutation conditions can be found using the Search or Find feature of the browser or text editor. The data is also presented in dBASEIII format which can be utilized, after downloading, on a desktop computer by relational database programs such as Paradox, Access and Fox-Pro and by spreadsheets such as Excel. These programs can be used to select, sort, print and relate the data in many useful ways. Such programs are especially helpful when >24 000 mutations are involved.
Workers who have determined mutational sequence changes are encouraged to enter their results in an appropriate mutation database such as ours. The data are useful to other investigators studying the diverse nature of mutations and the usefulness is increased by bringing the data together in a common format. A program for IBM-compatible computers, MUTSIN.EXE, is included in the database for submitting data in a dBASEIII format. The program checks for errors and is useful for storing and simple analysis of the data during collection. Although it is usually possible to reformat data if all essential information is present in electronic form, it is preferable if the data is in the form used in this database, in dBASEIII if possible.
DATABASE STRUCTURE
The overall structure and nomenclature of the database are described in a text file DATABASE.TXT.
Each gene in the database is identified where possible by the name of its GenBank/EMBL sequence, limited to eight characters. An annotated text file of each sequence is a part of the database. This Genename is used to identify the table of spectra for each gene, its sequence and to relate the spectra to the experimental conditions.
For each mutation spectra (dataset) the data are arranged in a group identified by a unique Set_no and contain the sequence positions and base changes involved, a mutant identification number when needed and the number of mutations observed for that particular set of conditions ( Table 2 ). The actual conditions of each set under which the mutations occurred (i.e. UV light) and were observed (i.e. as amber mutants) are listed in a table MUTSET and identified by the Set_no and the Genename.
For clarity and to minimize the number of conventions used in the database, both the 5′ and 3′ base numbers of a mutation are used. A single base change would thus have only one entry, at the 5′ base, while an insertion is unequivocally located between the 5′ and 3′ base of the original sequence. A reference sequence for each gene is included as part of the database with the numbering conventions explained.
In viral and bacterial genes the base numbering is that used by workers studying that gene and usually differs from the numbering given by GenBank/EMBL. For mammalian genes, in order to fully describe a mutation, it may be necessary to use the numbering from the start of the DNA and running consecutively through exons and introns. In this way a mutation in an intron which causes a loss of an exon can be fully described. Because many workers in a given mammalian gene use the numbering of the cDNA, that number is included in the database with the correspondence explained in the reference sequence. To implement this scheme we use the terms Base_5 and Base_3 for the 5′ and 3′ bases in the numbering used by the people studying a gene and File_5 and File_3 for the numbering through exons and introns. When the two styles of numbering are the same as in the hamster aprt gene, File_# and Base_# are the same. 
